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(57)Abstract 

PROBLEM TO BE SOLVED: To solve the problem that there do not exist 
criteria for deciding the use of which device for which processing is more 
efficient for printing when each of the devices has a series of processing 
functions. 

SOLUTION: When direct printing is. carried out between an image supply device 
such as a digital camera 101 connected by a 1394 serial bus 103 and a printing 
device such as a printer 102, the devices are adaptively put in partial charge of 
image processing according to the relation among the processing capability by 
image processing functions that the devices have, data size, and data transfer 
rates, so that the direct printing is performed with efficiency. 
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MCCfci^TSy- F©ffle#- Ftt. -/-Fa. E4d<fctf 
Ftt—?. FBfc^O'cttH o % y-KrtiEot* 
£• &51fi*-rCCtt. «#- F*B»MTa/cA<Dtf- 
F#-Sf#tt<*ftTU-5. 

[0067 ] feTF. Hl4(CmT ^ ? F 7- ^©JS««ffi 

tc*jc»r^^y-fe7 FaPHttSft. -/-Fio^wosr 

[ 0 0 6 8 } XT' v 7*S150l(CfctiT. 1394* v F 7- 

^^r«ffir^S^~- FA*i6Ftt. '<xy-fe? h®K££ 50 
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y-b ? Y^ifi)&hZti*>t. g/-FttaTO«fflt 
[006 9 ] stxy-b? Xt-^siso 

siso3T\ r^rco^-Fraoia^Hft^ffiSft/ci 

[007 0] t -<T<D*'- FHOtB^KIR^Sr * 

v 7'Sl504"t\ *7 F7-^OWf»*«f^X- 
F. r&fc^-hftSfeSStl*. ^K. Xx?7Sl50 
ST. FCT)1394-/>^7 *-*Xtt. Fl 

tt. Xf*; 7*S1506T\ T^TOy- F©^ — FlOPR 

S3ft/c<tW££ft££T**£9ii3ft& - 

[0 0 7 1 ] r^r<0-/-F<D^-FlDdSR3E3ft-5 

<t. ^^7 7'si5orc. Fttr-r yfDt^Ka 

015CCtt. Xf? 7'S±507<Dmmt>m7Ltc&{,CX 
7- v y'SlSOKD&mfimir 3 ft * J: 5 CC g2«S L/c3W. IE 
b<tt. S-/- Ftt*-r v V'S\W7<DT~Z$j&*mft 

i. ^^-Ftt, X-^I^SrffitbT. Xt-77*S150 

[0 0 7 2 ] «±<D^«SW:<t0. FCD1394^>^ 

^^^xtt. /N'7,y-fe * F^atr^stc. mcttmm 

[007 3] •«- : FM«OitoE 

Sl6tt^*r 7^si502OST-^(DS#. 

FPa^a^M^sar 5»ji*g*aBtc7Rr ? a - ^ 1- 
-~F*r^>^. 

[0 07 4] S/- Ftt. Xf-^7"Sl60ir. 

x-5>5iff FcDlStStfc^. 9«»*>*i8tft)&>*HI 
s20. te©-/- F^SttSftrc^XS^- F (WT 
TJg^-Fj Oia^^^> FT-5. ^tc. ^ 

7* v ^ S1602"Ci$^^ — F& ^rfflg u r . — FSfc 

*J Tij ^y- Ftt. xf 7^*si603*Cg^ r»;-^j 
r^^<hi5s^T^. y-^tt. {te<D— F<b/ct^ 
^$hti>^/-K©cir, Si4cc*5t^rtt^- f 
a. E4dcfco'F^y-^r**^ 0 y-^tt. x^v7'si604 
r. zommx- F«:jgS$ft/c-/- Ftc*for 
tt^cchiicoj -c^^ci^im. ccoi^. y-7 

tt. ^<D!g^- F#f£y- FtC)gt^3ft/cilft^- F 
"C*^> r JJ| (parent) ^ — F J <hs5sffir^>. 

[0075] m+M&<DM.miz. ^7^-^© 

^4ffi-C^>^y-7<?:. F»# r 2 j 

Fr*^ TT-^V^j icorartf^ft. Kt^T. 7-^> 
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-bit+s-b'icm&ztitcmmx-bT'&z r^#- 

[007 6 ] m&#- b<D$k& T 2 j kLt<D^~ 10 

hj tz2t&Ltc'&. ^7-yy'sieo7X\ m 

±pmo ©kstbi^t:. fb#i - 

C*«M9jBT. 20 
ccfc * i . * ^sieaaDWffilc J: 0 *5e«tf -t HK 

"r«i#-hj £ built. *<z>ii«#- bicmmztitc 

KfcStLT ra»tt^.j ^rl;^T^o 

Fftfli rij cc&s^riB^wcs^rSsrs 
Ci#-C*ttt». «iL«, Hi4Cc*jtir. -/-Kb. cto 

y - "7 * ^AXWDzf? > ^^ftg-fBROMtSW 
ttW*. -/-Ftt*. O-EfflfcJiCflVFrdlcDa^llBiSs&ift 30 

<L#T#£. fit. v- FDdA^M-^BaffiOXS^S 
Wfc-/-Fctt. ^-KBtcHbrS^HffOXS^ff^ 

[007 8] £/c, ^fv :/S160SD«©$CC*ffi»# 
*#- Fitto/c-/— Krt*. 1394* ? h^-^JiCDii 40 

(t*H»-r&^- hiurffeoy-FKBiaafi*. bi 

- \r&m+mVk*mM-*Z>Z<< S>*'lC<J:~?Tli. fife 

[007 9] C^^tCLt, f ^T<D*gt£#- hOfJi 
il^ll^nii, S^-Fl*, Xr^> ^*si6n so 
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■C. 1394* 9 h 7 - ^Ofttt«J««:KJ|«|jS <? V - « 

i&) £otbsstsc<!:#t£*. «c*. n^-Fan 
«»i8«:*si:f*±taT*!3, ^y- Ft*RJ|fl»cc*sM 

[0 08 0] FlD®«3 
Si7Ate<£cXi7Biax<r ? ^'sisoscd^ - Fiaz>H:£ % o 

h*tcy- FiD£»9ST£tea*ffffltc^-r 

Ftttt©«HI*inOTl>4. y-Flrti, ±&LfcJ;*> 

T, F*CttBI— <3D^<^#^fd0^r6tl^t<D 

[008 i);i/-KJ, ^T-^^si7oir. -/-FiaW 
F*«»fit3*iTl^^- KDrt, 

S1702T'. FCcffiiBtgn/c^^- FG>->- FID** 

^■5 ^Si70i^r^*9iITo o^O. A/J^D^ 

fc^- F*c*torpia<o«ii»*tf^. 

[0 08 2 J«»W«:. hic1&mstitc±s- F 

O^- FiodiSSStx^i, JU-hti. Xr-^7"si703 
rg»©y- FlDC:tt£l/« Xx 7'si704-C, f^-r 

-Fiac^^n^y- f«#i*. m*mcv-y. 

[00831 -S. FidDS:3Eb*pI*^- ViPhm 
/c-z-KW, ^r*^^si7iir, Fl0B&^*K3E©y 

tCJi^^n/cy- FCC>rtLry- FlD©Kffig*»I«:^^. 
-5. CCTV- FlCXDK^g*pJ£f#/t^- Ftl3l7B<D 

[0084] fLT, ^-Fte. ^T-^^'S1713r > H 

^r^J^T & . ^ -r > :?*Si7ii£ tc « S1713T' > — F ID 

<!:. FtJ, ^^ ^^*S17l4r t FlD^SS: 

^rv^si7i5r. e^<D^- F#^cto'ji{f 

(008 5) ^D-F + t^hiW, *4^-F©ii(i 
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[0 0 8 6] m^ftt. Si4tc*>a^r. ji- bv$>z>s- 

^-FAtt, e^©y-K#^<l:UT Toj ^rf^^T. 
:711V*** F£:/D- K^i-* FT £ 0 

[008 7 ) ;*cc 4 h h#-^#i<£>ilfi**- 

Fctttf- r#-5f#2<E>ii{ftf- Kc^ttS 
tifcs- Ftfcft U^- KiD©R3£ftpj*#it, y- 

WLXS- KlD©»5c»pJ^iL*. ^ — F E<D v — F I 
D&*S3:^3*i££ % -/-Frti. F*-st#i©iM#- 
F«C«t*3*l/c-/- KFCCfctUT^- FirXDt££i*Dj£ 

[008 8 ] m-tefo? id/** ? h 

[008 9] l801te-fe;i/:7iD/** ? h£j£tBL/cy- F 

^eaasccwr*«*R**««sn*7 * f\ iso3 

^t7^-;l/K, i804tt«^KOrg»4sJ:ofeuSfl!> 

#-F©«tttt»KMT*tMR (tgtfL *tttt**J:Vfl 
ft*- Koa^M^j: <5f) 3»MStAS*iS7 * Fr* 

(0090]^. *)\,710>**? bZ&tti'rZs-' F 
Ct/**^*~^i^cfr9f4p 4S6^**«l^tt7 
Fl803&C^-r3>-r>£*f ? h£ 'l - tCU -ZCDt&f) 
#&W*l«=i>?->$rtr? F* *0' (era. 

[009 1 ] •st*-?*-*?* 

— ^+<h«, ±24>'kJl':7ItVt*y FtC^£fl 
5Sl©flMBcS^»t. %0*fll<r£«ff9 FT? 

Ftii394*? F <7-?±&<D;<x i gm$:i7 5Ct&X'$ 

- Ftr&tcmrrs 

KrrstSfRfr&sy- FPdj<Da^iK«iia*sai-r«i 

? F 9-*©»««j««:«a-r5 

(4) h ^Di/v ? ^'tS$R«:S^< '<x4>JUSft 

(5) ±l2<DtS$R^ffe<Oy- FtCffl«-T5 

[0092 ] -/-FIM>BBE»7«. 5 
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toy- F#/**v*-S**«ctt*. ^T, M&XDS 

Jb- h**/<* ICStS. -II — h 

WJctcWl^-FWtt^, '<xv*-*>i.<Dt8A 

F^/<^-^*-y + k:«c* # 
[009 3 ] - K#/<X'7*-*/ttt:4-3 

/c^ccotirtt. gy- F^o- F** * hT£-fe;u 

10 711V** ? hO^>r>^^*; hl803^r^jt ? ^"T^C 

<t tc <t 9 jest* ^ c i #r £ * . 

[0 0 94] [r-tr h u-f> 3 >] Eii9«, H2«ctS 

Lfc*? F ^7-*fllfiS«:*JWSr-br F ^3>£|& 
[0 0 9 5] 1394* v F"7-*T?tt, -r- 

1394* y h -7-^«, IftffiWtt-'^^S* 7 F 9 

- Ffc**tt-r£C<tCCj:oT, *7>9-^rt©T^t 
20 (O-z-FlCHW^ f:«t^C<!:©t#5. fifo 

>M£»(c«cS. ctiicj:-?x. ^5^Y^>^c^c> 

[0096] Hi9(a)«-/- FB*J<fcC/F^<^©fleffl« 

>^^iy- F&tecfcCfFW, -en-etilBy- Ftcjfij 

tdBLs- Kr*^y- FCW, 6 F"C*0^ 

- ht^^y- FD^/^ten«OS3K«ctiffiTS. o 

[0 09 7 ] /Uftffl«©g*«:SW/c^- F«. i'CO 
F«CM^«ffltl^itS^»«>S. 

^- FCCU/t^ttffltt^itetlS. 
[009 8 ] Hi9(b)«-/- FF«C^<^ffifflt|^iL6 
FttDB^esSti/cMS^TB-CAS. 
7-tTF l/-^ 3 >(CftW/c/- F«C»l/T^- Ftt. 
DPCData Prefix)'**? F£&9, ■«Mg5dti/cC 
40 i^^J^iiS. fi#*JggS*i/c-/- Ftt. «i07- 

5. 

[0 0 9 9 ] CCD^^ICLX. T-fc-FU-^3>**f 
^CiCCj;0, ;U-F«, 1394* ? h 9-^<D'*^C0^ 

[oioo] immy- 4 zji] gmmv- 4* iwmaito 
*c*jur. r>r v^D^^f^l^- Ffc^o'T>->^P 

^^IBS*-F*»»*WciBas*sc4*Jr**. if 
o »*-/*;ko-JWPJ«. ii»i25iisr*s. S20Ji-ii 
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[0101] T^Vi'Pt^H Tis>?ui-Mi 

tctbtC&mttT A KJURSral (subaction qap)#. 
^ot^ IH3£* e«rT £ fcak&Sa 7-Y F ^ffifiS (i soch 
ronous qap)<fc 9 fcg< a ^ CC|£^£ ftT l>£ fctf) 

-/-Ft*. COCSPCCJ:0^W^>yiJ5!^tf^C<!: 
[0 103] [T^V^P* F] 7-/V *P 

>r >? frx&rr jvzm- Mzm&mft ztxz. 

[0104] £tc. T^V^Dt^s^- Ftt, £< 
tCttBflt?*- * ^T^Sr^trtf Kf-^^CiO'JT 

-FT*S. 7-f V ^a^fia^t- Ftt. 7>>^P 

^^$^^r- Ko<t ^tc— #t— oii«-cw^< . yp- 

^P^f^tmack (SfilgSSffligft F) te*?iE 30 
Uai>. 

(0 1 0 5 ] g)20Cc4c>l>T. ^**^e. s4o<£0*kl2, 
&y- YifiTA y^P^^f^^rtf ^^^r^urc^ 

l394^>*yW;m. m^mUhT^yiPUi' 
*$*iM£KSUT*/c#K:, ^ft^i-i^a£7- + *;l/#-?f 

^fc-^rc^ccia^ai*. 

[0 106] £/c. ^20tC7nT7^y ^P^qapt*^' 40 
*(DT^ F;W^£^Tfc<9r&&. C<DT-f Frt4*S 
#W^fc1£*iaL/cflL r^y *P^*lfci*£^SgT 

[oio7] a2ictrwy *p^*&i£3ft*'^? h 
v Yy tn&. 7-fy^ot^v H*^**'£jS2io 

X ^7^CRC2102 V ^^21034tfi:C/7 ;r - ^CRC2104 

^e>ffi/£3n*. 50 
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[0 108]^7 ^P2101tCli. T- £3i2103<E>r- £ 
S (dataj enqth)#telfl $ *1 5 7 a - ;b F 2105. 7 -f V 
*P**/<$r* F^7^7-; h fffffi (taq)#«#i£ ft 

£y F2106, T^y ^P^*/^ v Y<D? + *JV 

#^(channel)#*££ft3ft&y A K2107, ? h 

©y^-v^hfej: o'ntf l a » *u* a h a c >Mkm>km 

«<-JUF2l08. &0'Jt. EIJ(Mt3- F(sv)^te^^il5 
y * -ib K2109*^^>. 

[0109] [r^>^p^x^-e- F] ts^>^d 
Frij^^M^x-^f^Wf^n^. 

T^>^P^-^fe^ti. T-YV ^P^xSc^ra^T 

(01 10] S206C4o^r 4 IJW^7^^3>+*t 
y y'(subaction qap)«, /U(D7^ F^ttSS^^-T. 
CCDT-Y F^I/B$roWS^fSfflectto/c«. TSy>^p^^ 

Kasiftss-rs^- f«, ^^**ttflsr#^i«iKo 
r, ^ttflatti^sst-rs. T-t'Yu-zssXtcj:*) 
'ixmmmzwcs- fw. r^>>^p^^i^r^^' 
^•^ Y*mm<Ds- Y^fawTmmirz. c<o^v y 

Z5tmbtcs- F«ack (S(iHl!Sffliga=J - F) 
l^ttftaS^^ h^rack qapt^CCil^T^. 
[0 11 1 ] ^|22«T^>^P^^$^^tl^)>'^v h 

>^Pt^$ii^^/^';h^ rr^>^P^^v\*-5r 
•>hj<i:Pf^ 0 r^>^P^X^-^ > ^^yg|522 
01. ^ v ^'CRC2202. T"- £ £152203*5 <fc ^ CRa204 

[oi i 2 ] ^ ? ygp22oicc«, B5ty— Foy— fid 

(destination_ID)^^,tt$n'2>y ^ -Jl/ F2205, ^(I7C 
(y-*) y- KO/- FiDCsource.JCJ)^^^^ 

y^-^F2206, — i§<D h ^>tf ^-> 3 >^r7^*r^^^ 

(tl)#teffl£*i£:7 ^ F2207. HjII^t-- * *£tj* 
"T^- K(rt)Wrt$n^7 ^ -)l F2208. /<^r ^ KD 

y •* - -7 y y j: umft l a n wa e> a c 

-T^ h^^lf^va^n- F(tcode)#MS!ftStl£y ^ 
-Ji- F2209. @5feWKi(pri)^lrt$n5y A -;UF221 

0. ?e5fcC0y 'J T F U ^ (destination^of f set)^tSM 
ZtxZy a -)V F2211, r-^gPOx-^gCdata.lenq 
th)^te^^n^y ^ F2212, ^o*cc, ffi5M^^/c 
h 7 >1f ^ 3 > =3 - F (extended tcode)^tS*ft 5 ti*> 
y a -JUF2213^*-5. 

[0 1 13] ^/c. Tfy>^p^^$^u, y-^y- 
F*>6^55fey- F"M7)— >^t— Oiiffr^)^. y-^y- 

KCCfT»8&#. ^y-~F«?e5fe^S^<DTFU^^ 
{0 114]a*$. T^V^P^^^^CC^OCSP^: 
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tcr^ct-c. 1394* v v 7-t>\tmz— momm-* A 
[oils] [7'')>*i B23«. igiitc^'r^';>^i 

^^'»;>h^-y K2307£fco:7 'J>;>ggT£>£ 0 
[0116] CPU230K*. ROW303U:ftWl£tltcm'U7'a 

»j>*io2<DrtgM^»;r\ ^>^7^^7^ut 
^ 'J > * 102^ A^J 3 £ [U&x-- * ^epjBdr- £ 

>h^v K2507tC^i£b/c(^^fe<D^>££ttiffl£i± 

^/c^cor-^^^T^T'-^^. CPU230 
z>. */c % y'v >£io2fto&:/P v ?i* s :?*■;> £102 

[0117] y'v^zioicDm^foum^-oi^xuiw 

f*. CPU2301&2. 7*';>^=J> h P-^2304fc < fcC/^" 

K^^^'2305^/M^r^r-^2306^|gKlUr, ^* 
•J>h-^9 K2307rt**£i£S*l/c*i> l JT%H*>ffi£*)mffi 

■f r - £ £RAM2302rf>>6gc<&Hi UT 7' V > £ n > h P - "7 2 
304^*9. 7'J>£ <r'*2305£*I&OT. 7 V > 

[Oi i8]*fc. 7'')>2io2&. tmjyzy 

^tLX!39A>( >$7 * J X^tgj&T ^>LINK^ 9 7 2308 
&<J:U f PHV^v:/2309£<)g;i£ <> g£oT, 1394*^ b*7 

[0 119] [-r-r ^£;t/#.y 5] 024te, Hite^t" 

[0120] CPU240lte. R0M2403CC^Jft$n/c7*P^7 
CRJ240K J. RAM2402^r-7-^ai»; T <?: LT*£*fr$IJ 

[0 1 2 1 ] ^7^^^> hP-72406ti, JHFJlCj&glC 

(D&muzz'ifs. \Mem&<D7=-$\z^ wfL\x, 3 pec 
GEfSSfifc^-*^ lt^ K24ostc(^??$^ 
k«, ^fA^u feasor 7 
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10122] *fe. TjiSZJliJS^iOUt. *fSB-Y> 
OTl394-Y>£:? * W*£<®AT<,>T. LI 

nk^ ^^'2404fcJ:c/PHr^ 9 7*2405^ll^briiimx- 

[0 12 3] [-r-^&H] S25t*;r ^£;U*7>^10 

lrJiiJ^tijpEGEie^^/ciij®^-^^:, ^'';>^io2 

[0124] jffi«teai*!f MU*EEJfi2n/cx-*£f* 

f*s or rgbx-* center . 

[0.125] rgbx-^*. S«»iEaP252tcj:«91i«co 

0fc<tc«iW^<!f<Di«iE«iai^iS3n. fiiEfa^^-^ 

T~£>£RGB , 7 r -:$ac&£ 0 
[0 12 6 ] RGB'-r-^ti, feMSI^253CC<tO 7*y> 

20 ^i02<D^fflT'5^>^w:<i:-DT^^2>fe^p a , l^:^ 

^T>(Cyan), *7-fe'> ^ (Maqenta)4d<fcC/-T J^P 
- (yellow) T CMYt"- * tt^& ^ n . 
[0 l 2 7 3 oiy-r-^W. ucRgP254tcJ:0 ^ ^ ^(Bl 

nderColor RemovalJ C7>B§"C TTfel^^J t k^-kttl 

[0 128]^6CC k ^{il^CMYKx— ^»;>^10 
20En^i^T-* ^> >T > ^ 9 h 7' *) > H 

K-r-^^r. ^ , ;>^102^l?^CC^t>1f/cCMYXf r -^ 

(0 1 2 9 ] CCDCMVTdffi'r-^lJ. ^e^CC, 7'Ols 
^102tCct 0 7"'j>h^-; K2307CDmiitC^t>^/cO±a3 
40 ^Z-ZsT-tKtCmkZtl. 7'>) > h-x > K2307OJBMI 

[0 13 0] il^Ji(D^-7*---7>^^f!l0tBTCC 

^ ^^^^^^loi^Jcc/^'^^^^tcJ:^, 
50 [0131] ^itilOOK^W h^>y;U3PEC7 r -^ 
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[0132] 

[an 





^-*iMX 










xu>* 


JPEG^— ^ 


100 








300 


60 


120 




300 


60 


60 




450 


60 


40 


UCR^ 


400 


30 


33 




800 


2000 


1000 



[0133] ^2^. ^icc^u/c^:? * -^>xmzm 

[0134] 
[^2] 





x-^tMX 








*J*y 


XU 


JPEG^— $ 


10 






JPEG#£& 


30 


6 


12 




30 


6 


6 




45 


6 


4 


UCRgfi 


40 


3 


3.3 




80 


200 


100 



^(£teWhy-^yjl]PECT~5&i.o<K'* 
^DJPEG^-^^XttioofS 
<DiOM>M hr*Srfp£>. ^SD^fcioofglCft*. £ 

fctc^r^-^i^-fxfc^wttw-r^i urate 40 

[0135] ^^C. aiCC^T^*^ * --7>*{g£<£o 
r«UI8ff€:i8KT*:&a, Sl»"}ftil*U*. MJISrf^^ 
£;u*7^ ^lOifcJitfX'; >£io2K:*Hli?-t± ttmtm 

1 0 1 3 6 ] tea»jH*asr*^^^w. xt-v7 
sir . 1394* 9 h ? - * io3£/i- l r $ n/c ^ >r 

0^0, v>$)Vijjt ^iokdcpiq 4oi#*Mi # 

CPU240lX>^*»J>^l02^6^Hifife 50 



^CC^Sx-^fcfttffU X'J >£l02CDCRJ230l#&l 

ff#|B£&5rr cpu230i#7w ^^;u^y^i 

i^ST^/c^cDXn^^A^ROM^^^nrc^x^ 

[0137] g/c. ~gmff U/cteS^(cKr-5tg$R 

[0138] «I»at»gt4^WXtt ( X 

f-9^'s2r, Tser^t-^>ct^^BS«:j:ortoSl» 
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[0139] ftmzvmTzm-s. m-^m^om 

^f&m&ZMIRTZt. 7 ^*;l/#^5iorc«:jPEG 

f*g9$2 51, ffif&miESfo 52*6 £ tfirRSi5254# jgtR $ tl , 

-V h-->ySP255^iS^Stl5. 
[0140] IHft»jE3B252©J: 5«:«iaiB$Pa*i«(iBI 

fflot, P^ffiiEg|J252«7 r ^^^;U^y^l(XliBiJ^iM!^ 

[0 14 1)S^CC. 1394*9 h <?-?<Dy : -£$i3£m 
mz. S40G#it£T' Aft 1*401^^ K/sfigo^f- 

TT^i(SS-r^<h. 20M>W h/sfIgT&£„ ft-? 20 
t, 7* 'J > ^i02<Dfe*nilgi5253tc <fc-2>*nfl^7 b/c45 

>^10lC7)UCRgP254-\^^>k:ti, H&til±ollcSIB$R|^ 
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(54) [Title of the Invention] 

IMAGE PROCESSING APPARATUS, METHOD THEREFOR AND STORAGE 
MEDIUM 

(57) [Abstract] 
[Problems ] 

There is no determination criterion for 
determining which processing should be performed by 
which device in order to perform efficient printing, in 
a case where each of devices supporting direct print 
has a series of processing functions. 
[Solving means] 

When direct print is performed between an image 
supply device such as a digital camera 101 and a 



printing device such as a printer 102 connected via a 
1394 serial bus 103, image processing is appropriately 
shared by the devices based on the processing capacity 
of each image processing function of each device and 
5 relation between the data size and the data transfer 
rate to perform efficient direct print. 
[Claims for the Patent] 
[Claim 1] 

An image processing apparatus for supplying data 
10 into a printing apparatus connected via a serial bus, 
characterized by comprising: 

image processing means for converting image data 
to print data; and 

decision means for deciding sharing of image 
15 processing with the printing apparatus. 
[Claim 2] 

An image processing apparatus for receiving data 
from a data supply apparatus connected via a serial bus, 
characterized by comprising: 
20 image processing means for converting image data 

into print data; and 

decision means for deciding sharing of image 
processing with the data supply apparatus . 
[Claim 3] 

25 The image processing apparatus according to claim 

1 or 2, characterized by further comprising acquisition 
means for acquiring capacity information of image 
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processing from a counterpart apparatus. 
[Claim 4] 

The image processing apparatus according to claim 
3, characterized in that the capacity information is 
5 provided for each step of image processing. 
[Claim 5] 

The image processing apparatus according to claim 
3 or 4 , characterized in that said decision means 
decides sharing of image processing based on the 
10 capability information, image data size and data 
transfer rate. 
[Claim 6] 

The image processing apparatus according to claim 
5, said decision means decides sharing of image 
15 processing so that data transfer efficiency is enhanced. 
[Claim 7] 

The image processing apparatus according to any 
one of claims 1 to 6 , characterized by further 
comprising notification means for notifying a 
20 counterpart apparatus of the decided sharing of image 
processing . 
[Claim 8] 

The image processing apparatus according to any 
one of claims 1 to 7, characterized in that the 
25 apparatus which supplies image data is an image 

acquisition device, and the apparatus which is supplied 
with the data is a printer. 
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[Claim 9] 

The image processing apparatus according to any 
one of claims 1 to 8, characterized in that the serial 
bus is in accordance with or in conformity with the 
5 IEEE 1394 standard. 
[Claim 10] 

The image processing apparatus according to claim 
9, characterized in that the capacity information is 
determined by reading information of configuration ROM 
10 specified in conformity with the IEEE 1394 standard. 
[Claim 11] 

The image processing apparatus according to any 
one of claims 1 to 8, characterized in that the serial 
bus is in accordance with or in conformity with the USB 
15 standard. 
[Claim 12] 

An image processing method for supplying data to a 
printing apparatus connected via a serial bus, 
characterized in that : 
20 steps of image processing for converting image 

data to print data are shared with the printing 
apparatus . 
[Claim 13] 

An image processing method for being supplied with 
25 data from a data supply apparatus connected via a 
serial bus, characterized in that: 

steps of image processing for converting image 
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data to print data are shared with the data supply 
apparatus . 
[Claim 14] 

The image processing method according to claim 12 
5 or 13, characterized by further comprising a step of 
obtaining the capability information of image 
processing from a counterpart apparatus. 
[Claim 15] 

The image processing method according to claim 14, 
10 characterized in that the capacity information is 
provided for each step of image processing. 
[Claim 16] 

The image processing method according to claim 14 
or 15, characterized in that the sharing is decided 
15 based on the capability information, image data size 
and data transfer rate. 
[Claim 17] 

The image processing method according to claim 16, 
characterized in that the sharing is decided so that 
20 transfer is performed at a time. 
[Claim 18] 

The image processing method according to any one 
of claims 12 to 17, characterized by further comprising 
a step of notifying the decided sharing of image 
25 processing to a counterpart apparatus. 
[Claim 19] 

The image processing method according to any one 
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of claims 12 to 18, characterized in that the apparatus 
which supplies image data is an image acquisition 
device, and the apparatus which is supplied with the 
data is a printer. 
5 [Claim 20] 

The image processing method according to any of 
claims 12 to 19, characterized in that the serial bus 
is in accordance with or in conformity with the IEEE 
1394 standard. 
10 [Claim 21] 

The image processing method according to claim 20, 
characterized in that the capacity information is 
determined by reading information of configuration ROM 
specified in conformity with the IEEE 1394 standard. 
15 [Claim 22] 

The image processing method according to any of 
claims 12 to 19, characterized in that the serial bus 
is in accordance with or in conformity with the USB 
standard. 
20 [Claim 23] 

A storage medium in which a program code for image 
processing for supplying data to a printing apparatus 
connected via a serial bus is stored, characterized in 
that 

25 the program code at least has a code for a step of 

sharing steps of image processing for converting image 
data to print data with the printing apparatus. 
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[Claim 24] 

A storage medium in which a program code for image 
processing for being supplied with data from a data 
supply apparatus connected via a serial bus , 
5 characterized in having: 

a code for a step of sharing steps of image 
processing for converting image data to print data with 
the data supply apparatus . 
[Detailed Description of the Invention] 
10 [0001] 

[Field of the Invention] 

The present invention relates to an image 
processing apparatus, a method therefor and a storage 
medium and, for example, to an image processing 
15 apparatus between devices connected via a serial bus 
and a method therefor. 
[0002] 
[Prior Art] 

In order to print an image taken by a digital 
20 camera, a procedure is required in which image data is 
transferred to a personal computer via a serial 
interface such as RS-232C and a memory card, processing 
suitable for the printing format of a printer is 
performed for the image data by the personal computer, 
25 and then print data is sent to the printer via a 
parallel interface such as Centronics or a serial 
interface such as USB (Universal Serial Bus) and 
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printed. 
[0003] 

If a user of the digital camera already has a 
personal computer, a common system configuration is 
5 used in which image processing is performed with the 
use of necessary application software, and printing is 
performed by a printer connected to the personal 
computer. However, in the case of a user who has 
purchased a digital camera but does not have a personal 

10 computer, the only way in which he can use the digital 
camera is to connect the digital camera to the video 
terminal of a home TV set and view taken images on the 
TV screen because he does not have means for printing 
the taken images . 

15 [0004] 

There exists a printer system in the form of a 
video printer for such users. In this printer system, 
image data is transferred directly from a digital 
camera to a printer not via a personal computer but via 

20 an original -standard serial interface, an infrared 

interface or a memory card, and printing is performed 
after image processing is performed inside the printer. 
To transfer image data not via a personal computer but 
directly to a printer for printing is referred to as 

25 "direct print". 
[0005] 

[Problems to be Solved by the Invention] 
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In a print system which performs direct print, it 
is necessary for a device (a digital camera or a 
printer) to perform processing for converting JPEG 
(Joint Photographic Experts Group) compressed image 
5 data to print data. Accordingly, time required for 
printing significantly depends on the data processing 
capacity of the device. 
[0006] 

For example, in a common general -purpose printer, 
10 it is assumed that processing for converting image data 
to print data specific to the printer is performed by a 
personal computer, and therefore, specifications for 
the printer are prepared so that priority is given to 
cost without providing high data processing capacity 
15 for the printer. 
[0007] 

A printer which supports direct print is required 
to expand its capabilities, such as speed-up of the CPU 
mounted on the printer, distributed processing with the 

20 use of multiple CPU's, increase in capacity of an 

internal memory to increase the size of data which can 
be converted at once, and the like in order to enhance 
the processing capacity for converting image data to 
print data . 

25 [0008] 

It is also necessary to provide an image supply 
device (for example, a digital camera) which supports 
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direct print with a print data creation function. 
However, a general-purpose digital camera and the like 
have a sufficiently high-level capability in image data 
compression, expansion and display functions but do not 
5 have a sufficiently high-level print data creation 
capability. 
[0009] 

Furthermore, there is a problem that, at present, 
there is no determination criterion for determining 
10 which processing should be performed by which device to 
perform efficient printing, in a case where each of 
devices supporting direct print has a series of 
processing functions . 
[0010] 

15 The present invention has been made to solve the 

above problems, and its object is to perform efficient 
image processing by causing individual devices to share 
the image processing. 
[0011] 

20 [Means for Solving the Problems] 

As means for achieving the above -described object, 
the present invention has the following configuration. 
[0012] 

An image processing apparatus according to the 
25 present invention is an image processing apparatus for 
supplying data to a printing apparatus connected via a 
serial bus, characterized in comprising: image 
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processing means for converting image data to print 
data; and decision means for deciding sharing of image 
processing with the printing apparatus. 
[0013] 

5 Furthermore, an image processing apparatus 

according to the present invention is an image 
processing apparatus which is supplied with data from a 
data supply apparatus connected via a serial bus, 
characterized in comprising: image processing means for 
10 converting image data to print data; and decision means 
for deciding sharing of image processing with the data 
supply apparatus . 
[0014] 

An image processing method according to the 
15 present invention is an image processing method for 

supplying data to a printing apparatus connected via a 
serial bus, characterized in that steps of image 
processing for converting image data to print data are 
shared with the printing apparatus. 
20 [0015] 

Furthermore, an image processing method according 
to the present invention is an image processing method 
for being supplied with data from a data supply 
apparatus connected via a serial bus, characterized in 
25 that steps of image processing for converting image 
data to print data are shared with the data supply 
apparatus . 
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[0016] 

[Embodiments of the Invention] 

A data transfer method of an embodiment according 
to the present invention will be described in detail 
5 with reference to drawings. 
[0017] 

Figure 1 shows an example of common configuration 
of a system to which the present invention is applied, 
and shows a direct print system in which a digital 

10 camera 101 and a printer 102 are connected via serial 
bus in accordance with the IEEE 1394-1995 standard 
(hereinafter referred to as a "1394 serial bus"). The 
outline of the IEEE 1394-1995 standard (hereinafter 
referred to as the "IEEE 1394 standard") will be 

15 described first. 
[0018] 

The details of the IEEE 1394 standard are 
described in "IEEE Standard for a High Performance 
Serial Bus" published by IEEE (The Institute of 
20 Electrical and Electronics Engineers, Inc.) on August 
30, 1996. 
[0019] 

Connection between the digital camera 101 and the 
printer 102 is not limited to a 1394 serial bus. They 
25 may be connected via a USB serial bus. 
[0020] 
Outline 
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Figure 2 shows an example of configuration of a 
communication system (hereinafter referred to as "a 
1394 network") which is configured by nodes provided 
with a digital interface in conformity with the IEEE 
5 1394 standard (hereinafter referred to as "a 1394 
interface" ) . The 1394 network forms a bus topology 
network enabling serial data communication. 
[0021] 

in Figure 2 , nodes A to H are connected via 
10 communication cables in conformity with the IEEE 1394 
standard. These nodes A to H are, for example, 
electronic equipment such as a PC (personal computer), 
a digital VTR (video tape recorder), a DVD (digital 
video disc) player, a digital camera, a hard disk and a 
15 monitor. 
[0022] 

The connection method for the 1394 network 
corresponds to a daisy chain method or a node branch 
method enabling connection with high flexibility. 
20 [0023] 

In the 1394 network, for example, bus reset is 
automatically performed if existing equipment is 
separated from the network, new equipment is added to 
the network, or existing equipment is powered on/off. 
25 This bus reset enables the 1394 network to 

automatically recognize new network connection 
configuration and assign ID information to each 
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equipment . In other words , this function makes it 
possible for the 1394 network to always recognize 
network connection configuration. 
[0024] 

5 Furthermore, the 1394 network has a function of 

relaying data transferred from other equipment, and 
this function makes it possible for all the equipment 
to grasp the operation condition of the 1394 serial bus. 
[0025] 

10 Furthermore, the 1394 network has a function 

called Plug&Play, and this function makes it possible, 
only by connecting equipment to the network without 
powering off all the equipment connected to the network, 
to cause the connected equipment to be automatically 

15 recognized. 
[0026] 

The 1394 network supports the data transfer rates 
of 100, 200 and 400 Mbps . Since equipment with a 
higher data transfer rate can support a lower data 
20 transfer rate, equipment supporting different data 
transfer rates can be connected with one another. 
[0027] 

Furthermore, the 1394 network supports two 
different data transfer methods, that is, an 
25 asynchronous transfer mode and an isochronous transfer 
mode. The asynchronous transfer mode is effective in 
transferring data required to be asynchronously 
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transferred as necessary, that is, a control signal or 
a data file. The isochronous transfer mode is 
effective in transferring such data that a 
predetermined amount of the data is required to be 
5 continuously transferred at a constant data rate, that 
is, video data, audio data or the like. 
[0028] 

It is possible for the asynchronous transfer mode 
and the isochronous transfer mode to co-exist in each 

10 communication cycle (commonly, 1 cycle is 125 (xs). 

Each transfer mode is implemented after a cycle start 
packet (CSP) indicating start of a cycle is transferred. 
In each communication cycle period, higher priority is 
set for the isochronous transfer mode than for the 

15 asynchronous transfer mode. The transfer band for the 
isochronous transfer mode is secured in each 
communication cycle. 
[0029] 

[ Architecture ] 
20 Figure 3 illustrates components of a 1394 

interface . 
[0030] 

The 1394 interface is functionally configured by 
multiple layers. The 1394 interface is connected to 
25 1394 interfaces of another node via a communication 
cable 301 which is in conformity with the IEEE 1394 
standard. Furthermore, the 1394 interface has one or 
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more communication ports 302, and the communication 
port 302 is connected to a physical layer 303 included 
in hardware. 
[0031] 

5 The hardware is configured by the physical layer 

303 and a link layer 304. The physical layer 303 
performs physical or electrical interfacing with other 
nodes, detection of bus reset and accompanying 
processing, coding/decoding of input /output signals, 
10 arbitration for the bus use right and the like. The 
link layer 304 performs generation and 

sending/receiving of a communication packet , control of 

a cycle timer and the like. 

[0032] 

15 In Figure 3, firmware includes a transaction layer 

305 and a serial bus management 306. The transaction 
layer 305 manages the asynchronous transfer mode and 
provides various transactions (read, write and lock). 
The serial bus management 306 provides functions of 

20 controlling the node, managing the connection condition 
of and ID information about the node and performing 
resource management of the 1394 network based on CSR 
architecture to be described later. 
[0033] 

25 The above -described hardware and the firmware 

substantially constitute the 1394 interface, and the 
basic configuration is specified by the IEEE 1394 
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standard. 
[0034] 

An application layer 307 included in software 
differs according to application software to be used, 
5 and it controls how data should be communicated over 
the 1394 network. For example, a communication 
protocol such as AV/C Protocol is specified for motion 
images of digital VTR. 
[0035] 
10 • Link layer 

Figure 4 shows services which can be provided by 
the link layer 304 . 
[0036] 

The link layer 304 provides the following four 
15 services. A link response ( LK_DATA . response ) does not 
exist in the case of broadcast communication or 
transfer of an isochronous packet . 

(1) Link request ( LK_D ATA. request ) : Requests a 
responding node to transfer a predetermined packet. 
20 (2) Link notification (LK_DATA. indication) : 

Notifies a responding node of receiving of a 
predetermined packet . 

(3) Link response ( LK_DATA. response ) : Sends 
acknowledge from a responding node. 
25 (4) Link confirmation (LK_DATA. confirmation) : 

Notifies a requesting node of receiving of acknowledge. 
[0037] 
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The link layer 304 realizes the above- stated two 
kinds of transfer mode , that is , the asynchronous 
transfer mode and the isochronous transfer mode based 
on the above -described services. 
5 [0038] 

• Transaction layer 

Figure 5 shows services which can be provided by 
the transaction layer 305. 
[0039] 

10 The transaction layer 305 provides the following 

four services . 

(1) Transaction request ( TR_D AT A. request ) : 
Requests a predetermined transaction from a responding 
node. 

15 (2) Transaction notification ( TR_D ATA. indication) : 

Notifies a responding node of receiving of a 
predetermined transaction request . 

(3) Transaction response ( TR_DATA. response ) : 
Transaction state information from a responding node 

20 (including data in the case of write/lock). 

(4) Transaction confirmation 

(TR_JDATA. confirmation) : Notifies a requesting node of 

receiving of transaction state information. 

[0040] 

25 The transaction layer 305 manages asynchronous 

transfer based on the above -described services, and 
realizes the following three kinds of transaction, that 
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is, read transaction, write transaction and lock 
transaction . 

(1) Read transaction: A requesting node reads 
information stored at a particular address of a 

5 responding node. 

(2) Write transaction: A requesting node writes 
predetermined information at a particular address of a 
responding node. 

(3) Lock transaction: Reference data and update 
10 data are transferred from a requesting node to a 

responding node; information at a particular address of 
the responding node and the reference data are 
compared; and the information at the particular address 
is overwritten with the update data based on the 
15 comparison result. 
[0041] 

• Serial bus management 

The serial bus management 306 provides the 
following three functions. 
20 (1) Node control: Provides a function of managing 

each of the above -described layers and managing 
asynchronous transfer performed with other nodes. 

(2) Isochronous resource manager (IRM): Provides a 
function of managing isochronous transfer performed 

25 with other nodes. 

(3) Bus manager: Provided with the IRM function 
and provides a higher- level bus management function 
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than IRM. 
[0042] 

Specifically, the IRM manages information required 
for assignment of transfer band width and channel 
5 numbers and provides the information to other nodes. 
There exists only one IRM on a local bus, and it is 
dynamically selected from among other candidates (nodes 
provided with the IRM function) every time bus reset is 
performed. The IRM may provide a part of functions 
10 which can be provided by the bus manager (management of 
connection configuration, power source management, 
management of rate information and the like). 
[0043] 

Specifically, the bus manager performs higher- 
15 level management and optimization of the 1394 serial 

bus based on the management information, and it further 
has a function of providing the information to other 
nodes. The higher -level management means management of 
information about whether power can be supplied via a 
20 communication cable or not, whether power source supply 
is necessary or not, and the like for each node (high- 
level power source management ) , management of the 
maximum transfer rate among nodes (high-level rate 
information management), and creation of a topology map 
25 (high-level connection configuration management). 
[0044] 

The bus manager can provide services for 
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controlling the 1394 network for an application. The 
services include the following three services. 

(1) Serial bus control request 
(SB_CONTROL. request ) : A service that an application 

5 requests bus reset. 

(2) Serial bus event control confirmation 
( SB_CONTROL . conf irmation) : A service that an 
application is confirmed about a serial bus control 
request . 

10 (3) Serial bus event notification 

(SB_CONTROL. indication) : A service that an application 
is notified of an event that asynchronously occurs. 
[0045] 

[Address specification] 

15 Figure 6 illustrates address space in the 1394 

interface. In the 1394 interface, a 64 -bit width 
address space is specified in accordance with a CSR 
(Command and Status Register) architecture in 
conformity with the ISO/IEC 13213:1994. 

20 [0046] 

In Figure 6, the first 10-bit field 601 is used 
for a number which specifies a predetermined 1394 
serial bus, and the next 6-bit field 602 is used for a 
number which specifies predetermined equipment (a node). 
25 These higher order 16 bits are called "a node ID", and 
each node identifies another node with this node ID. 
Furthermore, each node can use this node ID to identify 
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a counterpart to perform communication. 
[0047] 

The field constituted by the remaining 48 bits 
corresponds to address space (256 MB structure) 
provided for each node, and a 20-bit field 603 among 
the 48 bits specifies multiple areas constituting the 
address space. The area from w 0 to OxFFFFD" in the 
field 603 is called a memory space, and the area of 
"OxFFFFE" is called a private space, which can be 
freely used by each node. The area of " OxFFFFF" is 
called a register space, in which information common t 
nodes connected to the bus is stored. Each node can 
manage communication among nodes with the use of the 
information stored in the register space. 
[0048] 

The last 28-bit field 604 specifies an address at 
which common information or information specific to 
each node is stored. For example, in the register 
space, the first 512 bytes are used as a CSR 
architecture core (CSR core) register. Addresses and 
functions of information stored in the CSR core 
register are shown in Figure 7 . The offset values 
shown in Figure 7 indicate relative locations from 
w 0xFFFFF0000000" . 
[0049] 

The subsequent 512 bytes are used as a register 
for a serial bus. Addresses and functions of 
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information stored in the serial bus register are shown 
in Figure 8. The offset values shown in Figure 8 
indicate relative locations from ™OxFFFFF0000200 fr . 
[0050] 

5 The subsequent 1024 bytes are used as a 

configuration ROM. There are a minimum form and a 
general form for the configuration ROM arranged from 
"0xFFFFF0000400" . The configuration of a minimum-form 
configuration ROM is shown in Figure 9. In Figure 9, a 

10 vender ID is a numeric value of 2 4 bits which is 
assigned specifically to each vender. The 
configuration of a general -form configuration ROM is 
shown in Figure 10. In Figure 10, the above-described 
vender ID is stored in Root Directory 1002. In Bus 

15 Info Block 1001 and Root Leaf 1005, a node unique ID 

can be held as specific ID information which identifies 

each node. 

[0051] 

It is specified that a specific ID which can 
20 identify one device irrespective of the manufacturers 

or the model should be determined as the node unique ID. 
A node unique ID is constituted by 64 bits. The higher 
order 24 bits indicate the above-described vendor ID, 
and the lower order 48 bits indicate information which 
25 can be freely set by the manufacturer of each device 
(for example, a serial number of the device). This 
node unique ID is used, for example, to continuously 
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recognize a particular device before and after bus 

reset . 

[0052] 

In Root Directory 1002 shown in Figure 10 , 
5 information about basic functions of the device can be 
held. Detailed function information is stored in 
subdirectories. Unit Directories 1004, which are offset 
from Root Directory 1002. In Unit Directories 1004, 
for example, information about a software unit 

10 supported by the device is stored. Specifically, 
information about data transfer protocols for 
performing data communication among nodes and a command 
set for defining a predetermined communication 
procedure are held . 

15 [0053] 

In Node Dependent Info Directory 1003 shown in 
Figure 10, device - specif ic information can be held. 
Node Dependent Info Directory 1003 is offset by Root 
Directory 1002. 
20 [0054] 

Furthermore, in Vendor Dependent Information 1006 
shown in Figure 10, information specific to a vendor of 
manufacturing or selling the node can be held. 
[0055] 

25 The remaining area of the field 604 shown in 

Figure 6 is called a unit space, which specifies an 
address at which information specific to each device. 
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for example. Identification information (a company name, 
a model name or the like) of each equipment or use 
conditions are stored. The addresses and functions of 
information stored in a serial bus apparatus register 
5 in the unit space are shown in Figure 11. The offset 
values shown in Figure 11 indicate relative locations 
from n 0xFFFFF0000800 w . 
[0056] 

In general, in order to simplify design of a 
10 different kind of bus system, each device should use 
only the first 2048 bytes of the unit space. That is, 
it is desirable to make configuration by 4096 bytes 
obtained by adding 2048 bytes of the CSR core register, 
the serial bus register and the configuration ROM and 
15 the first 2048 bytes of the unit space. 
[0057] 

[Communication cable] 

Figure 12 is a sectional view of a communication 
cable in conformity with the IEEE 1394 standard. 
20 [0058] 

The communication cable is configured by two pairs 
of twisted-pair signal lines and power source lines. 
By providing power source lines for the communication 
cable, the 1394 interface can supply power even to 
25 equipment the main power source of which is off or 

equipment the power of which has been dropped due to a 
failure. The DC power which can be supplied via the 
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power-source lines is specified to be 8 to 40 V and up 

to 1.5 A. 

[0059] 

The two pairs of twisted-pair signal lines 
5 transmit an information signal coded by the DS-Link 
(Data/ Strobe Link) coding method. Figure 13 
illustrates the DS-Link coding method. 
[0060] 

The DS-Link coding method is suitable for high- 
10 speed serial data communication, and the configuration 
requires two pairs of twisted-pair signal lines. One 
pair of signal lines sends a data signal, and the other 
pair of signal lines sends a strobe signal. The 
receiving side can generate a clock by performing 
15 exclusive-OR of the data signal and the strobe signal 
received via the two pairs of signal lines. A 1394 
interface using the DS-Link coding method has, for 
example, the following advantages: 

(1) The transfer efficiency is higher in 
20 comparison with other coding methods . 

(2) Since necessity of a PLL (Phase Locked Loop) 
circuit is eliminated, the circuit scale of a 
controller LSI can be reduced. 

(3) Since necessity of sending a signal indicating 
25 an idle state is eliminated, a transceiver circuit can 

be easily switched to a sleep state, and thereby power 
consumption can be reduced. 
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[0061] 

i 

[Bus reset] 

Each node (strictly, the 1394 interface of each 
node) can automatically detect that the network 
5 connection configuration has been changed. In this 
case, the 1394 network performs processing called bus 
reset in accordance with the procedure shown below. 
The change in the connection configuration is detected 
by change in bias voltage applied to a communication 
10 port provided for each node. 
[0062] 

A node which has detected change in the network 
connection configuration, for example, 
increase/decrease in the number of nodes due to 

15 connection/disconnection of a node, on/off of the power 
source of a node or the like, or a node which requires 
recognition of new connection configuration sends a bus 
reset signal to the 1394 serial bus via the 1394 
interface . 

20 [0063] 

A node which has received the bus reset signal 
communicates generation of bus reset to its link layer 
304 and transfers the bus reset signal to another node. 
The node which has received the bus reset signal clears 
25 the network connection configuration which it has 

recognized and the node ID which has been assigned to 
each equipment . After all the nodes eventually detect 
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the bus reset signal, each node automatically performs 
initialization processing accompanying the bus reset, 
that is, recognition of new connection configuration 
and assignment of a new node ID. 
5 [0064] 

In addition to the above -described case where bus 
reset is activated by change in connection 
configuration, bus reset may also be activated by the 
application layer 307 issuing an instruction directly 

10 to the physical layer 303 when initiated by a host. 

When bus reset is activated, data transfer is suspended. 
After the initialization processing accompanying the 
bus reset is finished, the data transfer is restarted 
under new network connection configuration. 

15 [0065] 

• Bus reset sequence 

As described above, after bus reset is activated, 
each node automatically performs recognition of new 
connection configuration and assignment of a new node 

20 ID. A basic sequence from start of bus reset to 

assignment of a node ID will be described with the use 

of Figures 14 to 16. 

[0066] 

Figure 14 illustrates the condition after bus 
25 reset is activated in the 1394 network shown in Figure 
2. In Figure 14, nodes A, E and F have one 
communication port; nodes B and C have two 
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communication ports ; and a node D has three 
communication ports. To each communication port, there 
is given a port number for identifying the port. 
[0067] 

5 Description will be made below on a process from 

start of bus reset to assignment of a node ID in the 
network connection configuration shown in Figure 14, 
with the use of a flowchart shown in Figure 15. 
[0068] 

10 At step S1501, each of the nodes A to F 

constituting the 1394 network are continuously 
monitoring generation of bus reset, and when a bus 
reset signal is outputted from a node which has 
detected change in connection configuration, each node 

15 performs the following processing. 
[0069] 

When bus reset occurs , respective nodes declare 
parent -child relationship between communication ports 
provided for the nodes, at step S1502. The parent- 
20 child relationship declaration is repeated until it is 
determined at step S1503 that the parent -child 
relationship has been determined among all the ports. 
[0070] 

When the parent -child relationship has been 
25 determined among all the ports, a node for performing 
network arbitration, that is, a root is determined at 
step S1504. Then, at step S1505, the 1394 interface of 
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each node performs a work for automatically setting a 
node ID for the node . The setting of a node ID is 
repeated until it is determined that node ID's have 
been set for all the nodes. 
5 [0071] 

When the node ID's have been set for all the nodes, 
each node performs data transfer through isochronous 
transfer or asynchronous transfer at step S1507. In 
Figure 15, it is described that that the processing of 

10 step S1501 is performed after the processing of step 
S1507 is finished. However, strictly, each node 
monitors generation of bus reset at step S1501 while 
performing data transfer of step S1507. Then, if bus 
reset occurs, each node stops data transfer and, after 

15 performing processing from step S1502 to S1506, 
restarts data transfer under new connection 
configuration . 
[0072] 

In accordance with the above-described procedure, 
20 the 1394 interface of each node can automatically 

perform recognition of new connection configuration and 
assignment of a new node ID every time bus reset occurs. 
[0073] 

• Decision of parent -child relationship 
25 Figure 16 is a flowchart showing a process for 

declaration of parent-child relationship at step S1502, 
that is, recognition of parent-child relationship 
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between ports in detail. 
[0074] 

At step S1601, each node checks the connection 
condition of communication ports provided for the node, 
5 that is, whether the ports are connected or 

disconnected, and counts the number of communication 
ports connected to other nodes (hereinafter referred to 
as "connected ports"). Then, at step S1602, the number 
of connected ports is determined, and a node with the 

10 number of connected ports of "1" recognizes itself as a 
"leaf" at step S1603. A leaf is a node which is 
connected to only one different node. In Figure 14, 
the nodes A, E and F are leaves. The leaf declares 
that it is a child, to a node connected to its 

15 connected port at step S1604. In this case, the leaf 
recognizes that the connected port is a "parent port" 
which is a communication port connected to the parent 
node . 
[0075] 

20 The parent-child declaration is first performed 

between a leaf which is the end of a network and a 
"branch" with the number of connected ports of "2" or 
more, and then performed between branches. The parent - 
child relationship between communication ports is 

25 sequentially determined earlier for a communication 

port which makes declaration earlier. A communication 
port which has declared that it is a child is 
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recognized as a "parent port", and a communication port 
which has received the declaration is recognized as a 
"child port" which is a communication port connected to 
a child node. For example, in Figure 14, the nodes A, 
5 E and F declare parent -child relationship after 

recognizing that they are leaves, and "child-parent" is 
determined between the nodes A and B, between the nodes 
E and D, and between the nodes F and D. 
[0076] 

10 Meanwhile, a node with the number of connected 

ports of "2" or more recognizes itself as a branch at 
step S1605. The branch accepts declaration of parent- 
child relationship from a node connected to its 
connected port at step S1606. The connected port which 

15 has accepted the declaration is recognized as a "child 
port" as described above. The branch, after 
recognizing one connected port as a "child port", 
checks the number of connected ports for which parent - 
child relationship has not been determined yet 

20 (hereinafter referred to as "undefined ports") at step 

S1607. If the number of undefined ports is two or more, 
then acceptance of parent -child declaration at step 
S1606 is repeated. 
[0077] 

25 When the number of undefined ports is "1" or less, 

the branch recognizes, if the number of undefined ports 
is "1" from determination at step S1608, the 
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communication port as a "parent port" at step S1609, 
and declares to a node connected to the communication 
port that it is a child. A branch cannot declare 
parent -child relationship until the number of undefined 
5 ports becomes "1". For example, in Figure 14, the 

nodes B, C and D recognize that they are branches and 
accept declaration of parent -child relationship from 
leaves or other branches . The node D can declare 
parent -child relationship to the node C after parent - 
10 child relationship between D and E and between D and F 
is determined. Then, the node C which has accepted 
declaration of parent -child relationship from the node 
D can declare parent-child relationship to the node B. 
[0078] 

15 If there is no undefined ports when determination 

is made at step S1608, that is, if all the connected 
ports provided for the branch are "child ports", then 
the branch recognizes itself as a "root" at step S1610. 
For example, in Figure 14, the node B, in which all the 

20 connected ports are parent ports, are recognized by 
other nodes as a root for making arbitration for 
communication on the 1394 network. Though Figure 14 
shows an example in which the node B is determined as a 
root , another branch or leaf may be a root depending on 

25 the timing when the node B declares parent -child 

relationship. That is, there is a possibility that any 
node may become a root depending on connection 
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configuration and timing of declaration of parent -child 
relationship, and the same node does not always become 
a root even if the connection configuration is the same. 
[0079] 

When parent -child relationship among all the 
connected ports has been declared as described above, 
each node can recognize the connection configuration of 
the 1394 network as a hierarchical structure (tree 
structure) at step S1611. A parent node is positioned 
higher in the hierarchical structure, and a child node 
is positioned lower in the hierarchical structure. 
[0080] 

• Assignment of a node ID 

Figures 17A and 17B are flowcharts showing setting 
of a node ID in step S1505, that is, a process for 
assigning a node ID to each node in detail. Figure 17A 
shows a process for a root, and Figure 17B shows a 
process for nodes other than a root. A node ID is 
configured by a bus number and a node number as 
described above. In this embodiment, it is assumed 
that the nodes exist on the same bus and that the same 
bus number is assigned to each node. 
[0081] 

At step S1701, a root permits setting of a node ID 
to a node connected to a communication port with the 
smallest port number, among child ports to which nodes 
without set node ID's are connected. Next, at step 
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S1702, the root determines whether or not node ID's 
have been set for all the nodes connected to the child 
ports, and the step S1701 is repeated if there is any 
node for which a node ID has not been set. That is, 
5 after node ID's are set for all the nodes connected to 
the communication port with the smallest port number, 
the root considers the child port as a port for which 
setting has been completed* Then, the root performs 
similar control for a node connected to a communication 
10 port with the next smallest port number, 
[0082] 

When node ID's have been set for all the nodes 
connected to child ports finally, the root sets a node 
ID for itself at step S1703. Then, at step S1704, the 

15 root broadcasts a self- ID packet to be described later. 
Basically, 0, 1, 2, ... are sequentially assigned as a 
node number included in a node ID to leaves and 
branches in that order. Accordingly, the root has the 
largest node number. 

20 [0083] 

A node which has been permitted by the root to set 
a node ID determines whether or not there is any child 
port including a node for which a node ID has not been 
set, at step S1711. If there is such a child port, 
25 then a node connected to the child port is permitted to 
set a node ID at step S1712. In this case, the node 
permitted to set a node ID also performs the process in 
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Figure 17B. 
[0084] 

Then, at step S1713, the node again determines 
whether or not there is any child port including a node 
5 for which a node ID has not been set. If it is 

determined at step S1711 or S1713 that there is not a 
child port including a node for which a node ID has not 
been set, then the node sets a node ID for itself at 
step S1714. Then, at step S1715, the node broadcasts a 
10 self -ID packet including its node number, information 
about connection condition of communication ports, and 
the like. 
[0085] 

Broadcast is to transfer a communication packet of 
15 a node to all of an unspecified number of other nodes 
constituting the 1394 network. By receiving a self- ID 
packet, each node can recognize the node number 
assigned to each node and know node numbers which can 
be assigned to itself. 
20 [0086] 

For example, in Figure 14, the node B, which is a 
root , permits the node A connected to a communication 
port with the smallest port number #0 to set a node ID. 
The node A assigns "0 W as its node number, sets the 
25 node ID, and then broadcasts a self -ID packet including 
the node ID. 
[0087] 
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Next, the root permits the node C connected to a 
communication port with the port number #1 to set a 
node ID. The node C permits the node D connected to a 
communication port with the port number #2 to set a 
5 node ID, and node D permits the node E connected to a 
communication port with the port number #0 to set a 
node ID. When a node ID is set for the node E, the 
node D permits the node F connected to a communication 
port with the port number of #1 to set a node ID. 
10 Though subsequent description is omitted, node ID's are 
set for all the nodes in this procedure. 
[0088] 

• Self- ID packet 

Figure 18 shows an example of configuration of a 
15 self- ID packet. 
[0089] 

Reference numeral 1801 denotes a field in which 
the node number of a node which has sent the self -ID 
packet is stored. Reference numeral 1802 denotes a 

20 field in which information about supported transfer 
rates is stored. Reference numeral 1803 denotes a 
filed indicating whether a bus management function is 
provided or not ( such as whether or not a bus manager 
capability is provided) . Reference numeral 1804 

25 denotes a field in which information about power 

consumption and supply characteristics . Reference 
numerals 1805 to 1807 denote fields in which 
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Information about connection condition (connection, 
disconnection, parent -child relationship between 
communication ports, and the like) of communication 
ports with the numbers of #0 to #2, respectively. 
5 [0090] 

If a node which sends a self- ID packet has a 
capability to become a bus manager, the contender bit 
shown in the field 1803 is set to "1", and otherwise , 
the contender bit is set to "0". 

10 [0091] 

• Bus manager 

A bus manager is a node which performs management 
described below based on various information included 
in the above-described self- ID packet. A node to be a 

15 bus manager can perform bus management of the entire 
1394 network by means of the functions. 

( 1 ) Bus power source management : Manages 
information for each node of the entire 1394 network 
about whether power can be supplied via a communication 

20 cable or not, whether power supply is necessary or not, 
and the like . 

(2) Management of rate information: Manages the 
maximum transfer rate among nodes based on information 
about transfer rates which can be supported by each 

25 node. 

(3) Management of topology map information: 
Manages network connection configuration based on 
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parent-child relationship information about 
communication ports. 

(4) Optimization of the bus based on the topology 
map information. 
5 (5) Provision of the above information to other 

nodes . 
[0092] 

After node ID's are set, if multiple nodes have 
the capability of a bus manager/ then a node with the 

10 largest node number becomes a bus manager. Accordingly, 
if a root which has the largest node number has the 
capability of a bus manager, then the root becomes a 
bus manager. However, if the root does not have the 
capability of a bus manager, then a node which has the 

15 largest node number next to that of the root and the 
capability of a bus manager becomes a bus manager. 
[0093] 

Which node has become a bus manager can be grasped 
by checking the contender bit 1803 of a self -ID packet 
20 broadcast by each node. 
[0094] 

[Arbitration] 

Figure 19 illustrates arbitration in the network 
configuration shown in Figure 2. 
25 [0095] 

In a 1394 network, arbitration for the bus use 
right is inevitably performed in prior to data transfer. 
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A 1394 network is a logical bus topology network, and 
it is possible, by relaying a packet transferred from 
each node to other nodes, to transfer the same packet 
to all the nodes in the network. Accordingly, 
5 arbitration is inevitably required in order to prevent 
collision of packets. By arbitration, it is possible 
that one node can perform data transfer at a timing. 
[0096] 

Figure 19(a) shows that the nodes B and F request 
10 the bus use right. When arbitration starts, each of 
the nodes B and F requests the bus use right from its 
parent node. The node C, the parent node which has 
accepted the request by the node B, relays the request 
for the bus use right to the node D, which is the 
15 parent node of the node C and the root. That is, the 
request for the bus use right is eventually delivered 
to the root which performs arbitration. 
[0097] 

The root which has received the request for the 
20 bus use right determines which node the bus use right 
should be given. It is only the root that can perform 
arbitration, and a node which wins the arbitration is 
given the bus use right . 
[0098] 

25 Figure 19(b) shows that the node F has been given 

the bus use right, and the request by the node B has 
been refused. The root sends a DP (Data Prefix) packet 
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to the node which loses, the arbitration to notify that 
its request has been refused. The node the request of 
which has been refused again requests the bus use right 
in the next arbitration, and waits for use of the bus 
5 (data transfer) until the bus use right is given. 
[0099] 

In this way, the root manages use of the bus of 
the 1394 network by performing arbitration. 
[0100] 

10 [Communication cycle] 

It is possible for the isochronous transfer mode 
and the asynchronous transfer mode to co-exist in each 
communication cycle period by time sharing. One 
communication cycle period is commonly 125 \xs . Figure 

15 20 illustrates that the isochronous transfer mode and 
the asynchronous transfer mode co-exist in one 
communication cycle . 
[0101] 

Isochronous transfer is performed prior to 
20 asynchronous transfer. The reason is that idle time 
required for activating asynchronous transfer 
(subaction gap) after a cycle start packet (CSP) is set 
longer than idle time required for activating 
isochronous transfer (isochronous gap). Accordingly, 
25 isochronous transfer is performed prior to asynchronous 
transfer. 
[0102] 
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When each communication cycle starts, a cycle 
start packet (CSP) is transferred from a predetermined 
node. Each node can perform timekeeping the same as 
the other nodes by adjusting timing with the use of 
5 this CSP. 
[0103] 

[Isochronous transfer mode] 

In the isochronous transfer mode, isochronous- type 
data transfer is performed. The isochronous transfer 

10 can be performed during a predetermined period after a 
communication cycle starts. Furthermore, in the 
isochronous transfer mode, isochronous transfer is 
inevitably performed in each cycle in order to maintain 
real-time transfer. 

15 [0104] 

Furthermore, the isochronous transfer mode is a 
transfer mode especially suitable for transfer of data 
requiring real-time transfer, such as motion image data 
or sound data including voices . The isochronous 

20 transfer mode is not for one-to-one communication but 
for broadcast communication, unlike the asynchronous 
transfer mode. That is, a packet sent from a node and 
isochronously transferred is equally transferred to all 
nodes on a network. In isochronous transfer, ack (a 

25 return code for acknowledgement) does not exist. 
[0105] 

In Figure 20, each of channels e, s and k 
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indicates a period for which each node performs 
isochronous transfer. In order to differentiate 
multiple different isochronous transfers, the 1394 
interface gives a different channel number to each of 
5 them. This enables isochronous transfers by multiple 
nodes. However, these channel numbers do not identify 
sending destinations but are simply logical numbers 
given to data. 
[0106] 

10 Isochronous gaps shown in Figure 20 indicate the 

idle state of the bus. After this idle state continues 
for a predetermined time, a node which desires 
isochronous transfer determines that it can use the bus 
and requests the bus use right . 

15 [0107] 

Figure 21 shows the format of a packet to be 
isochronously transferred. Hereinafter, the packet to 
be isochronously transferred is called an "isochronous 
packet". An isochronous packet is configured by a 
20 header portion 2101, a header CRC 2102, a data portion 
2103 and data CRC 2104. 
[0108] 

In the header portion 2101, there are a field 2105 
in which the data length (data_length) of the data 
25 portion 2103 is stored, a field 2106 in which format 
information (tag) about the isochronous packet is 
stored, a field 2107 in which the channel number 
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(channel) of the isochronous packet is stored, a field 
2108 in which a transaction code (tcode) for 
identifying the format of the packet and processing to 
be performed is stored, and a field 2109 in which a 
5 synchronization code (sy) is stored. 
[0109] 

[Asynchronous transfer mode] 

In the asynchronous transfer mode, asynchronous- 
type data transfer is performed. The asynchronous 
10 transfer can be performed after an isochronous transfer 
period ends and before the next communication cycle 
starts, that is, before the next CSP is transferred. 
[0110] 

In Figure 20, the first subaction gap indicates 
15 the idle state of the bus. After the idle time reaches 
a predetermined value, a node which desires 
asynchronous transfer determines that it can use the 
bus and requests the bus use right . A node which 
acquires the bus use right as a result of arbitration 
20 sends a packet to be asynchronously transferred to a 
predetermined node. The node which has received this 
packet returns ack (a return code for acknowledgement) 
or a response packet after an ack gap. 
[0111] 

25 Figure 22 shows the format of a packet to be 

asynchronously transferred. Hereinafter, the packet to 
be asynchronously transferred is called an 
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"asynchronous packet". The asynchronous packet is 
configured by a header portion 2201, a header CRC 2202, 
a data portion 2203 and data CRC 2204. 
[0112] 

5 In the header portion 2201, there are a field 2205 

in which the node ID ( destination_ID) of a destination 
node is stored, a field 2206 in which the node ID 
(source_ID) of a source node is stored, a field 2207 in 
which a label (tl) in which a series of transactions is 

10 stored, a field 2208 in which a code (rt) indicating a 
retransmission status is stored, a field 2209 in which 
a transaction code (tcode) for identifying the format 
of the packet and processing to be performed is stored, 
a field 2210 in which priority order (pri) is stored, a 

15 field 2211 in which a destination memory address 

(destination_of f set ) is stored, a field 2212 in which 
the data length ( data_length) of a data portion is 
stored, and a field 2213 in which an extended 
transaction code (extended_tcode) is stored. 

20 [0113] 

Asynchronous transfer is for one-to-one 
communication from a source node to a destination node. 
Though a packet sent from a source node is delivered to 
each node in a network, each node ignores packets 

25 showing addresses other than the address of the node 

itself. Accordingly, only a destination node can read 
the packet . 
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[0114] 

If time to transfer the next CSP arrives while 
asynchronous transfer is being performed, the transfer 
is not forcedly terminated, and the next CSP is sent 
5 after the transfer ends. Accordingly, when one 

communication cycle continues for more than 125 |xs , the 
period of the next communication cycle is shortened by 
the time corresponding to the excess. Thereby, the 
1394 network can maintain an almost constant 
10 communication cycle. 
[0115] 
[Printer] 

Figure 23 is a block diagram showing an example of 
internal configuration of the printer 102 shown in 
15 Figure 1, which is a printer apparatus provided with an 
ink- jet type print head 2307. 
[0116] 

A CPU 2301 controls the printer 102 in accordance 
with an execution program stored in a ROM 2303. A RAM 

20 2302 is an internal memory of the printer 102, in which 
there exist a receiving area for temporarily storing 
image data or print data to be inputted to the printer 
102 via an interface, a data area for storing data for 
discharging ink of each of CMYK colors suitable for 

25 print head 2507, which has been converted from print 
data, and a work area to be used by the CPU 2301 for 
data processing. Each block within the printer 102 
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performs various data transfers, controls and 
processings via a system bus in the printer 102. 
[0117] 

I The basic operation of the printer 102 will be 
5 described. The CPU 2301 drives a motor 2306 via a 

printer controller 2304 and a printer driver 2305 and 
controls a carrier section on which the print head 2307 
is mounted and a paper-feed mechanism. The CPU 2301 
also reads the data for discharging ink from the RAM 
10 2302 and sends the data to the printer controller 2304 
and drives the print head 2307 via the printer driver 
2305 to perform printing. 
[0118] 

The printer 102 is also provided with a LINK chip 
15 2308 and PHY chip 2309 constituting the 1394 interface 
as an external interface. Accordingly, it is possible 
to print a visible image whish is based on image data 
or print data inputted from an external device via the 
1394 network on recording paper. 
20 [0119] 

[Digital camera] 

Figure 24 is a block diagram showing an example of 
internal configuration of the digital camera 101 shown 
in Figure 1 , in which the configuration related to 
25 image-taking is omitted, and only the configuration 
related to image data conversion processing and data 
transfer is shown. 
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[0120] 

A CPU 2401 controls each block of the digital 
camera 101 in accordance with a program stored in a ROM 
2403. The CPU 2401 performs various controls and image 
5 processings using a RAM 2402 as a work area, and 
performs data transfer using the RAM 2402 as a 
temporary storage memory. 
[0121] 

A camera controller 2406 performs equipment 
10 control required for image taking. It reads an image 
from a CCD, displays a taken image on an LCD, and 
performs focus and exposure setting for image taking. 
Data of a taken image is stored in a memory card 2408, 
for example, as JPEG -compressed data. Commonly, since 
15 a memory card cannot be directly connected to a system 
bus for access thereto, it is connected to the system 
bus via a card controller 2407 for controlling reading 
and writing of an ATA- type memory card. 
[0122] 

20 The digital camera 101 is also provided with a 

1394 interface as an external interface and can send 
image data and print data to an external device via a 
LINK chip 2404 and a PHY chip 2405. 
[0123] 

25 [Data processing] 

Figure 25 is a block diagram showing a process for 
converting image data which has been taken by the 
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digital camera 101 and JPEG-compressed to print data 

suitable for the printer 102. 

[0124] 

Since it is necessary to expand compressed data in 
5 order to perform image processing, JPEG data is 

expanded by a JPEG expansion section 251 and converted 

to RGB data. 

[0125] 

Correction processing about image contrast, 
10 brightness, gamma, saturation, color cast, outline and 
the like are performed for the RGB data by an image 
correction section 252, and the RGB data becomes RGB' 
data which is corrected data. 
[0126] 

15 The RGB' data is converted by a color processing 

section 253 to CMY data indicating cyan, magenta and 
yellow suitable for the color space determined based on 
the ink used by the printer 102. 
[0127] 

20 A black component is extracted by a UCR section 

254, and the CMY data is converted to CMYK data with 
four CMYK colors in which data indicating black has 
been added to CMY. "UCR" is an abbreviation of "Under 
Color Removal" . 

25 [0128] 

Furthermore, it is necessary to binarize or 
quantize the multi-value CMYK data to data indicating 
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discharge of ink in accordance with the inkjet print 
method, which is the print method of the printer 102. 
A half-toning section 255 converts the multi-value CMYK 
data to CMYK data suitable for the resolution of the 
5 printer 102. That is, by utilizing pseudo- gradation 
processing such as error diffusion and dithering, the 
multi-value CMYK data is converted to CMYK data with a 
resolution suitable for the printer 102 and with two, 
three or four values. Figure 25 shows an example of 
10 conversion to CMYK binary data. 
[0129] 

This CMYK binary data is eventually converted by 
the printer 102 to discharge pattern data suitable for 
the structure of the print head 2307, and the print 
15 head 2307 is driven. 
[0130] 

To determine performance of image processing, it 
is necessary to measure data processing time. Table 1 
shows an example of processing time required for 

20 performing the image processing shown in Figure 25 for 
sample JPEG data, which is a predetermined image, by 
means of the digital camera 101 and the printer 102. 
Though the sample image to be used is not especially 
limited, it is conceivable that measurement error is 

25 rarely occurred in using JPEG data of a colored image 
rather than using JPEG data of a monochrome image. 
[0131] 
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Table 1 shows processing time measured by causing 
the digital camera 101 and the printer 102 to process 
sample JPEG data with the size of 100 KB. In Table 1, 
sample image data processing time is shown for each 
5 processing section. If the time required for the 

processing is immediately used as a performance value, 
it indicates that the processing capacity is higher as 
the numerical value is smaller. This can be also used 
as an indication of processing time. 
10 [0132] 



[Table 1] 



Processing 
section 


Data size 
(KB) 


Processing time (ms) 


camera 


printer 


JPEG data 


100 






JPEG expansion 
section 


300 


60 


120 


Image correction 
section 


300 


60 


60 


Color processing 
section 


450 


60 


40 


UCR section 


450 


30 


33 


Half -toning 
section 


800 


2000 


1000 



If at least the processing capacity of the device 
itself (as shown in Table 1) is stored in a ROM in 
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advance, then, by providing the processing capacity of 
the digital camera to the printer or providing the 
processing capacity of the printer to the digital 
camera via the 1394 network, it is possible for the CPU 
5 of the digital camera or the printer to determine how a 
series of image processings related to printing should 
be shared by the digital camera and the printer from 
the information. 
[0133] 

10 Table 2 shows the result of estimation of 

processing time required for processing and printing 
JPEG data with the size of 10 MB, which has been 
performed with the use of the performance values shown 
in Table 1. 

15 [0134] 

[Table 2] 



Processing 
section 


Data size 
(MB) 


Processing time (ms) 


camera 


printer 


JPEG data 


10 






JPEG expansion 
section 


30 


6 


12 


Image correction 
section 


30 


6 


6 


Color processing 
section 


45 


6 


4 


UCR section 


45 


3 


3.3 
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Half -toning 


80 


200 


100 


section 









If It is assumed that the processing time of each 
processing section is approximately in simple 
proportion to data size, the processing time in Table 2 
5 is to be one hundred times the processing time in Table 

1 because the size of the sample JPEG data in Table 1 
is 100 KB and the size of the sample JPEG data in Table 

2 is 10 MB, which is one hundred times 100 KB. The 
data size shown in Table 2 is also calculated on the 

10 assumption that it is in simple proportion. 
[0135] 

Next, description will be made on a method for 
selecting a processing section with the use of the 
performance values shown in Table 1 , in other words , a 
15 method for causing the digital camera 101 and the 
printer 102 to share processing, with reference to 
Figure 26. 
[0136] 

A device to determine sharing of processing 
20 acquires data about processing capacity as shown in 

Table 1 from a device connected via a 1394 network 103. 
That is, if the CPU 2401 of the digital camera 101 is 
to determine sharing of processing, then the CPU 2401 
acquires data about processing capacity from the 
25 printer 102, and if the CPU 2301 of the printer 102 is 



- 53 - 



to determine sharing of processing, then the CPU 2301 
acquires data about processing capacity from the 
digital camera 101. Which device should determine 
sharing of processing is first based on whether a 
5 program for determining sharing of processing is stored 
in the ROM. Second, if such a program is stored in the 
ROM of both devices, then, for example, a device which 
is a root may perform the determination. 
[0137] 

10 If information about processing capacity once 

acquired is stored in a non- volatile memory , it is not 
necessary to re-acquire the data about processing 
capacity every time sharing of processing is determined 
as far as the connected device is not replaced. 

15 [0138] 

Next, at step S2, the device to determine sharing 
of processing determines sharing of processing in 
accordance with a procedure described below. 
[0139] 

20 In determining sharing, when processing sections 

with a shorter processing time are selected first, the 
JPEG expansion section 251, the image correction 
section 2 52 and the UCR section 254 of the digital 
camera 101 are selected, and the image correction 

25 section 252, the color processing section 253 and the 

half -toning section 255 of the printer 102 are selected. 
[0140] 
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As for processing requiring almost the same 
processing time from both devices, like the processing 
by the image correction section 252, it is possible to 
eliminate necessity of data transfer, processing prior 
5 to the processing, by performing the processing on the 
side of a device which has performed the immediately 
previous processing . Therefore, as for the image 
correction section 252, it is desirable to select the 
image correction section 252 of the digital camera 101. 

10 Similarly, if processing is performed by the two 

devices alternately, time required for data transfer, 
processing prior to the actual processing, must be 
considered. That is, the device to perform processing 
should not be switched as far as possible in order to 

15 minimize delay in processing time due to the time 
required for data transfer. 
[0141] 

The speed of approximately 40 MB/s can be obtained 
as the data transfer rate of a 1394 network in the case 

20 of the S400 standard. However, if it is assumed that 
the actual speed is reduced to the half thereof when 
overhead required for protocol negotiation is added, 
the speed will be about 20 MB/s. Accordingly, it takes 
two seconds or more to send CMY data with the size of 

25 45 MB (see Table 2) for which processing by the color 
processing section 253 of the printer 102 has been 
performed to the UCR section 254 of the digital camera 
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101 which performs high-speed processing. Since 
difference between processing times of the UCR sections 
254 of both devices is 0-3 seconds, it is more 
efficient to continue using the UCR section 254 of the 
5 printer 102 to perform processing if the color 

processing section 253 of the printer 102 is used. 
[0142] 

If the processing sections are selected so that 
the processing time is the shortest, based on the 

10 result of the above examination, the selection is as 

follows. The JPEG expansion section 251 of the digital 
camera 101 --> the image correction section 252 -- 
(data transfer) --> the color processing section 253 of 
the printer 102 --> the UCR section 254 --> the half- 

15 toning section 255. The total processing time required 
for processing JPEG data with the size of 10 MB is 
estimated to be 6+6+1.5+4+3.3+100=120.8 seconds. 
[0143] 

By comparison, in the case where all the 
20 processings are performed by the digital camera 101, 

data transfer is performed after the processing by the 
half -toning section 255 is performed, and the total 
processing time required for processing JPEG data with 
the size of 10 MB is estimated to be 6+6+6+3+200+4=225 
25 seconds. A delay of 225-120.8=104.2 seconds is 
expected to occur. In the case where all the 
processings are performed by the printer 102, the 
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processings are performed after data transfer, and the 
total processing time required for processing JPEG data 
with the size of 10 MB is estimated to be 
0.5+12+6+4+3.3+100=125.8 seconds. A delay of 125.8- 
5 120.8=5 seconds is expected to occur. 
[0144] 

That is, if processing sections are optimally 
selected, image processings for JPEG data with the size 
of 10 MB is estimated to be finished about 104 seconds 

10 earlier than the case of causing the digital camera 101 
to perform all the image processings and about five 
seconds earlier than the case of causing the printer 
102 to perform all the image processings. If the CPU 
of the digital camera 101 or the printer 102 determines 

15 sharing of a series of image processings based on such 
a determination result, and another device complies 
with the determination, it is possible to appropriately 
set sharing of image processings enabling the 
processing time to be the shortest when direct print is 

20 to be performed in combination with a digital camera 
and a printer. 
[0145] 

The device which has determined sharing of 
processings as described above notifies the counterpart 
25 device of the sharing of processings via the 1394 

network 103, at step S3. The device which has received 
this notification determines processings to be 
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performed by itself and the form of data to be sent or 
received in accordance with the notified sharing of 
processings . 
[0146] 

5 If sharing of processings once determined is 

stored in a non-volatile memory, it is not necessary to 
re-determine sharing of processings as far as the 
connected device is not replaced. 
[0147] 

10 In this way, according to the embodiment, when 

direct print is performed between an image supply 
device such as the digital camera 101 and a printing 
device such as the printer 102 connected via the 1394 
serial bus 103, it is possible to appropriately share 

15 image processings between the devices according to the 
processing capacity of each image processing function 
of each device and the relation between the data size 
and the data transfer rate, and thereby efficient 
direct print can be performed. 

20 [0148] 

[ Other embodiment s ] 

The present invention may be applied to a system 
configured by multiple pieces of equipment (for example, 
a host computer, interface equipment, a reader, a 

25 printer and the like) or to an apparatus configured by 
one piece of equipment (for example, a copying machine, 
a facsimile machine and the like) . 
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[0149] 

Needless to say, the object of the present 
invention can be achieved by providing a storage medium 
(or a recording medium) in which program codes of 
5 software for realizing the above -described functions of 
the embodiment are stored for a system or an apparatus, 
and a computer (or a CPU or a MPU) of the system or the 
apparatus reading and executing the program codes 
stored in the recording medium. In this case, the 

10 program codes themselves, which have been read from the 
storage medium, realize the above -described functions 
of the embodiment, and the storage medium in which the 
program codes are stored constitutes the present 
invention. The above -described functions of the 

15 embodiment are not realized only by executing the 

program codes read by the computer. Needless to say, 
the case is also included where an operating system 
(OS) running on the computer performs a part or all of 
the actual processings based on the instructions of the 

20 program codes, and the above-described functions of the 
embodiment are realized by the processings. 
[0150] 

Furthermore, needless to say, the case is also 
included where the program codes read from the storage 
25 medium is written in the memory provided for a feature 
expansion card inserted in the computer or a feature 
expansion unit connected to the computer, then a CPU or 
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the like provided for the feature expansion card or the 
feature expansion unit performs a part or all of the 
actual processings, and then the above-described 
functions of the embodiment are realized by the 
5 processings based on the instructions of the program 
codes . 
[0151] 

When the present invention is applied to the 
above -described storage medium, program codes 
10 corresponding to the flowcharts described before are 
stored in the storage medium. 
[0152] 

[Effects of the invention] 

As described above, according to the present 
15 invention, efficient image processings can be performed 
by causing individual devices to share the image 
processings . 

[Brief Description of the Drawings] 
[Figure 1] 

20 A diagram showing an example of common 

configuration of a system to which the present 
invention is applied. 
[ Figure 2 ] 

A diagram showing an example of configuration of a 
25 1394 network constituted by nodes provided with a 1394 
interface. 
[ Figure 3 ] 
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A diagram illustrating components of the 1394 
interface* 
[Figure 4] 

A diagram showing services which can be provided 
5 by a link layer . 
[Figure 5] 

A diagram showing services which can be provided 
by a transaction layer. 
[Figure 6] 

10 A diagram illustrating address space in the 1394 

interface. 
[Figure 7] 

A diagram showing addresses and functions of 
information stored in a CSR core register. 
15 [Figure 8] 

A diagram showing addresses and functions of 
information stored in a serial bus register. 
[Figure 9] 

A diagram showing configuration of a minimum- form 
20 configuration ROM. 
[Figure 10] 

A diagram showing configuration of a general-form 
configuration ROM. 
[Figure 11] 

25 A diagram showing addresses and functions of 

information stored in a serial bus apparatus register 
in a unit space. 
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[Figure 12] 

A sectional view of a communication cable in 
conformity with the IEEE 1394 standard. 
[Figure 13] 

5 A diagram illustrating a DS-Link coding method. 

[Figure 14] 

A diagram illustrating a basic sequence from start 
of bus reset to assignment of a node ID. 
[Figure 15] 

10 A diagram illustrating a basic sequence from start 

of bus reset to assignment of a node ID . 
[Figure 16] 

A diagram illustrating a basic sequence from start 
of bus reset to assignment of a node ID. 
15 [Figure 17A] 

A flowchart showing a process for assigning a node 
ID to each node in detail. 
[Figure 17B] 

A flowchart showing a process for assigning a node 
20 ID to each node in detail. 
[Figure 18] 

A diagram showing an example of configuration of a 
self -ID packet. 
[Figure 19] 

25 A diagram illustrating arbitration in the network 

configuration shown in Figure 2. 
[Figure 20] 
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A diagram illustrating condition that an 
isochronous transfer mode and an asynchronous transfer 
mode co-exist in one communication cycle. 
[Figure 21] 

5 A diagram showing a format of a packet to be 

isochronously transferred . 
[Figure 22] 

A diagram showing a format of a packet to be 
asynchronously transferred . 
10 [Figure 23] 

A block diagram showing an example of internal 
configuration of a printer shown in Figure 1. 
[Figure 24] 

A block diagram showing an example of internal 
15 configuration of a digital camera shown in Figure 1. 
[Figure 25] 

A block diagram showing a process for converting 
image data which has been taken by a digital camera and 
JPEG-compressed to print data suitable for a printer. 
20 [Figure 26] 

A flowchart illustrating a method for causing a 
digital camera and a printer to share image processings. 



- 63 - 



Figure 2 



#1 


NODE 


#2 


1394 SERIAL BUS 


Figure 3 


301 


1394 SERIAL BUS CABLE 


302 


1394 COMMUNICATION PORT 


303 


PHYSICAL LAYER 


304 


LINK LAYER 


305 


TRANSACTION LAYER 


306 


SERIAL BUS MANAGEMENT 


307 


APPLICATION LAYER 


#1 


SOFTWARE 


#2 


FIRMWARE 


#3 


HARDWARE 


Figure 4 


#1 


LINK LAYER SERVICE 


#2 


REQUESTING NODE 




LINK LAYER 



#3 RESPONDING NODE 

LINK LAYER 

#4 ARBITRATION, DATA PACKET 

#5 LINK REQUEST 

#6 LINK NOTIFICATION 

#7 LINK RESPONSE 

#8 ACKNOWLEDGEMENT 



- 64 



#9 DOES NOT EXIST IN THE CASE OF BROADCAST OR 
ISOCHRONOUS PACKET 
#10 LINK CONFIRMATION 



5 Figure 5 

#1 TRANSACTION LAYER SERVICE 

#2 REQUESTING NODE 

TRANSACTION LAYER 

#3 RESPONDING NODE 
10 TRANSACTION LAYER 

#4 TRANSACTION CONTROL INFORMATION (INCLUDING DATA IN 

THE CASE OF WRITE/LOCK) 

#5 TRANSACTION REQUEST 

#6 TRANSACTION NOTIFICATION 
15 #7 TRANSACTION RESPONSE 

#8 TRANSACTION STATE INFORMATION (INCLUDING DATA IN 

THE CASE OF WRITE/LOCK) 

#9 TRANSACTION CONFIRMATION 

20 Figure 6 

#1 MEMORY SPACE 

#2 PRIVATE 

#3 REGISTER 

#4 CSR CORE 

25 #5 SERIAL BUS 

#6 CONFIGURATION ROM 

#7 UNIT SPACE 



- 65 - 



#8 


BUS NUMBER 




#9 


NODE NUMBER 




#10 


REGISTER SPACE 




#11 


REGISTER ADDRESS 


(0 TO FFFFFFF) 


#12 


PRIVATE SPACE 




#13 


PRIVATE ADDRESS 


(0 TO FFFFFFF) 


#14 


MEMORY SPACE (0 


TO FFFF DFFF FFFF) 


#15 


10 BITS 




#16 


6 BITS 




#17 


20 BITS 




#18 


28 BITS 





Figure 7 

#1 CRS CORE REGISTER 
15 #2 OFFSET (IN HEXADECIMAL) 
#3 REGISTER NAME 
#4 FUNCTION 

#5 INFORMATION ABOUT STATE AND CONTROL 

#6 INFORMATION INDICATING WHETHER S T ATE_C L EAR CAN BE 
20 WRITTEN OR NOT 

#7 BUS ID + NODE ID 

#8 BUS IS RESET BY WRITING IN THIS AREA 
#9 REGISTER FOR ACCESSING ROM OF MORE THAN IK 
#10 VALUE OF TIMER FOR DETECTING TIMEOUT OF SPLIT 
25 TRANSACTION 

#11 REGISTER FOR DIAGNOSIS 

#12 NOT IMPLEMENTED FOR IEEE 1394 



- 66 - 
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